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3D Printed facial laser scans for the 
ƉƌŽĚƵĐƟŽŶŽĨůŽĐĂůŝƐĞĚZĂĚŝŽƚŚĞƌĂƉǇ
treatment masks
DĂƩƌŝŐŐƐ1 ?,ĞůĞŶůĞŵĞŶƚƐ1 ?EĞŝůtǇŶŶĞ1 ?ůůĂŶZĞŶŶŝĞ2 ?ĂƌƌĞŶ<ĞůůĞƩ1
1>ĂŶĐĂƐŚŝƌĞdĞĂĐŚŝŶŐ,ŽƐƉŝƚĂůƐE,^&ŽƵŶĚĂƟŽŶdƌƵƐƚ
2>ĂŶĐĂƐƚĞƌhŶŝǀĞƌƐŝƚǇ
/ŶƚƌŽĚƵĐƟŽŶ
ĐŽůůĂďŽƌĂƟǀĞƐƚƵĚǇǁĂƐƵŶĚĞƌƚĂŬĞŶďĞƚǁĞĞŶƚŚĞDĞĚŝĐĂů/ůůƵƐƚƌĂƟŽŶĞƉĂƌƚŵĞŶƚĂŶĚƚŚĞZĂĚŝŽƚŚĞƌĂƉǇĚĞƉĂƌƚŵĞŶƚĂƚ>ĂŶĐĂƐŚŝƌĞ
dĞĂĐŚŝŶŐ,ŽƐƉŝƚĂůƐƚŽŝŶǀĞƐƟŐĂƚĞƚŚĞƉŽƚĞŶƟĂůŽĨƵƐŝŶŐ ?ƉƌŝŶƟŶŐŝŶƚŚĞƉƌŽĚƵĐƟŽŶŽĨůŽĐĂůŝƐĞĚƌĂĚŝŽƚŚĞƌĂƉǇŵĂƐŬƐ ?
ZĂĚŝŽƚŚĞƌĂƉǇŽŶůŽĐĂůŝƐĞĚƌĞŐŝŽŶƐŽĨƚŚĞŚĞĂĚƌĞƋƵŝƌĞƐĂƉƌŽƚĞĐƟǀĞůĞĂĚŵĂƐŬƚŽďĞĐƌĞĂƚĞĚŝŶŽƌĚĞƌƚŽƉƌĞǀĞŶƚy ?ƌĂǇƐĨƌŽŵ
ĚĂŵĂŐŝŶŐƚŚĞƐƵƌƌŽƵŶĚŝŶŐŚĞĂůƚŚǇƟƐƐƵĞ ?dŚĞŵĂƐŬŝƐĐƵƌƌĞŶƚůǇĐƌĞĂƚĞĚďǇŵĂŬŝŶŐĂƚŚĞƌŵŽƉůĂƐƟĐŵŽƵůĚŽĨƚŚĞƉĂƟĞŶƚƐĨĂĐĞ ?
tŚĞŶƚŚĞƚŚĞƌŵŽƉůĂƐƟĐŚĂƐŚĂƌĚĞŶĞĚƚŚĞŵŽƵůĚŝƐƌĞŵŽǀĞĚĂŶĚƉĂĐŬĞĚǁŝƚŚƉůĂƐƚĞƌ ?ƐŚĞĞƚŽĨůĞĂĚŝƐƚŚĞŶŚĂŵŵĞƌĞĚŽŶƚŽƚŚĞ
ƐƵƌĨĂĐĞŽĨƚŚĞƉůĂƐƚĞƌŵŽƵůĚŝŶŽƌĚĞƌƚŽĐƌĞĂƚĞĂƉƌŽƚĞĐƟǀĞŵĂƐŬ ?
DŽǀĞŵĞŶƚƐŝŶƚŚĞƉĂƟĞŶƚ ?ƐĨĂĐĞĚƵƌŝŶŐƚŚĞĂƉƉůŝĐĂƟŽŶŽĨƚŚĞƚŚĞƌŵŽƉůĂƐƟĐĐĂŶĐĂƵƐĞƉƌŽďůĞŵƐŝŶƚŚĞĐƌĞĂƟŽŶŽĨĂǁĞůůĮƩĞĚŵĂƐŬ ?
ƵĞƚŽƚŚĞƉƌŽĐĞƐƐŽĨƚĂŬŝŶŐĂƉůĂƐƚĞƌŝŵƉƌĞƐƐŝŽŶĨƌŽŵƚŚĞƚŚĞƌŵŽƉůĂƐƟĐŵŽƵůĚŽŶůǇĂůŽǁĚĞĮŶŝƟŽŶƌĞƉƌĞƐĞŶƚĂƟŽŶŽĨƚŚĞƉĂƟĞŶƚ ?Ɛ
ĨĂĐĞŝƐƉŽƐƐŝďůĞ ?ĮŐƵƌĞ ? ? ?
dŚŝƐƐƚƵĚǇŝŶǀĞƐƟŐĂƚĞƐƚŚĞƉŽƐƐŝďŝůŝƚǇŽĨƵƐŝŶŐ ?ƐĐĂŶŶŝŶŐĂŶĚƉƌŝŶƟŶŐŝŶŽƌĚĞƌƚŽĐƌĞĂƚĞĂŚŝŐŚĞƌĚĞĮŶŝƟŽŶĨĂĐŝĂůŵŽĚĞů ?ďĞƩĞƌ
ĮƫŶŐŵĂƐŬĂŶĚŝŵƉƌŽǀĞĚƉĂƟĞŶƚĞǆƉĞƌŝĞŶĐĞ ?
ŝŵƐ
 笀 /ŶĐƌĞĂƐĞƚŚĞĚĞĮŶŝƟŽŶŽĨƚŚĞŵŽĚĞůŝŶŽƌĚĞƌƚŽĐƌĞĂƚĞĂďĞƩĞƌĮƫŶŐŵĂƐŬ
 笀 ZĞĚƵĐĞƚŚĞƟŵĞƚŚĞƉĂƟĞŶƚŶĞĞĚƐƚŽƐƚĂǇŝŶƚŚĞĐůŝŶŝĐ
 笀 ZĞĚƵĐĞƚŚĞƟŵĞƐƉĞŶƚďǇƚŚĞĐůŝŶŝĐŝĂŶŝŶƚŚĞĐŽŶƐƚƌƵĐƟŽŶŽĨƚŚĞŵĂƐŬ
DĞƚŚŽĚƐ
Current Process
 笀 dŚĞƉĂƟĞŶƚĂƩĞŶĚƐƚŚĞZĂĚŝŽƚŚĞƌĂƉǇĚĞƉĂƌƚŵĞŶƚĨŽƌĂŵĂƐŬĮƫŶŐ ?
 笀 ŶŝŵƉƌĞƐƐŝŽŶŽĨƚŚĞĨĂĐĞŝƐƚĂŬĞŶƵƐŝŶŐƚŚĞƌŵŽƉůĂƐƟĐ ?ĮŐƵƌĞ ? ? ?
 笀 WůĂƐƚĞƌŝƐƉƌĞƐƐĞĚŽŶƚŽƚŚĞƵŶĚĞƌƐŝĚĞŽĨƚŚĞƚŚĞƌŵŽƉůĂƐƟĐŝŵƉƌĞƐƐŝŽŶ ?ĮŐƵƌĞ ? ? ?
 笀 ůĞĂĚƐŚĞĞƚŝƐŚĂŵŵĞƌĞĚŽŶƚŽƚŚĞŝŵƉƌĞƐƐŝŽŶƚŽĐƌĞĂƚĞĂďĞƐƉŽŬĞĮƩĞĚůĞĂĚĨĂĐĞŵĂƐŬ ?ĮŐƵƌĞ ? ? ?
 笀 ƐŵĂůůƉĂƌƚŽĨƚŚĞůĞĂĚŵĂƐŬŝƐƌĞŵŽǀĞĚĂƌŽƵŶĚƚŚĞƚƌĞĂƚŵĞŶƚĂƌĞĂ ?
 ?ƉƌŝŶƚĞĚƉƌŽĐĞƐƐ
 笀 dŚĞƉĂƟĞŶƚĂƩĞŶĚƐƚŚĞZĂĚŝŽƚŚĞƌĂƉǇĚĞƉĂƌƚŵĞŶƚĨŽƌĂŵĂƐŬĮƫŶŐ ?
 笀 ůĂƐĞƌƐĐĂŶŝƐƚĂŬĞŶŽĨƚŚĞƉĂƟĞŶƚƐĨĂĐĞ ?
 笀 dŚĞƐĐĂŶŝƐƉƌŽĐĞƐƐĞĚƚŽĐƌĞĂƚĞĂĚŝŐŝƚĂůŵŽĚĞůŽĨƚŚĞƉĂƟĞŶƚƐĨĂĐĞ ?
 笀 dŚĞĚŝŐŝƚĂůŵŽĚĞůŝƐƉƌŝŶƚĞĚŝŶ ? ?
 笀 dŚĞ ?ƉƌŝŶƚŝƐĚĞůŝǀĞƌĞĚƚŽƚŚĞZĂĚŝŽƚŚĞƌĂƉǇĚĞƉĂƌƚŵĞŶƚ ?
 笀 ůĞĂĚƐŚĞĞƚŝƐŚĂŵŵĞƌĞĚŽŶƚŽƚŚĞ ?ĚƉƌŝŶƚƚŽĐƌĞĂƚĞĂďĞƐƉŽŬĞĮƩĞĚůĞĂĚĨĂĐĞŵĂƐŬ ?
 笀 ƐŵĂůůƉĂƌƚŽĨƚŚĞůĞĂĚŵĂƐŬŝƐƌĞŵŽǀĞĚĂƌŽƵŶĚƚŚĞƚƌĞĂƚŵĞŶƚĂƌĞĂ ?
ĚŝŐŝƚĂůŵŽĚĞůŽĨƚŚĞƉĂƟĞŶƚƐĨĂĐĞǁĂƐĂĐƋƵŝƌĞĚƵƐŝŶŐĂůĂƐĞƌƐĐĂŶŶĞƌ ?dŚĞĚŝŐŝƚĂůŵŽĚĞůǁĂƐƚŚĞŶŝŵƉŽƌƚĞĚŝŶƚŽďůĞŶĚĞƌ ?ĂĨƌĞĞ
ŽƉĞŶƐŽƵƌĐĞ ?ĂƉƉůŝĐĂƟŽŶ ? ?ĮŐƵƌĞ ? ? ?dŚĞĨĂĐĞƌĞŐŝŽŶǁĂƐƚŚĞŶŝƐŽůĂƚĞĚďǇĚĞůĞƟŶŐĂŶǇƵŶǁĂŶƚĞĚƉĂƌƚƐŽĨƚŚĞĚŝŐŝƚĂůŵŽĚĞů ?ĮŐƵƌĞ
 ? ? ?dŚŝƐƌĞĚƵĐĞƐƚŚĞĐŽŵƉůĞǆŝƚǇŽĨƚŚĞŵŽĚĞůĂŶĚƌĞĚƵĐĞƐƚŚĞĂŵŽƵŶƚŽĨƉƌŽĐĞƐƐŝŶŐƟŵĞ ?dŚŝƐĂůƐŽƌĞĚƵĐĞƐƚŚĞƉƌŝŶƟŶŐƟŵĞĂŶĚ
ĐŽƐƚŽĨŵĂƚĞƌŝĂůƐ ?
dŚĞƐĐĂŶŶĞƌŐĞŶĞƌĂƚĞƐĂĚŝŐŝƚĂůŵĞƐŚŽĨƚŚĞƉĂƟĞŶƚƐĨĂĐĞĐŽŵƉŽƐĞĚŽĨƚŚŽƵƐĂŶĚƐŽĨǀĞƌƟĐĞƐ ?ĐŽ ?ŽƌĚŝŶĂƚĞƐ ? ?ŚŽǁĞǀĞƌƚŚĞŵĞƐŚŝƐ
ƌĂŶĚŽŵůǇŽƌŐĂŶŝǌĞĚ ?ĮŐƵƌĞ ? ?ǁŚŝĐŚŝƐŶŽƚƐƵŝƚĂďůĞĨŽƌ ?ƉƌŝŶƟŶŐ ?ƚŚĞƌĞĨŽƌĞĂƐĞĐŽŶĚĚŝŐŝƚĂůŵĞƐŚǁĂƐƉƌŽĚƵĐĞĚďǇƐŶĂƉƉŝŶŐƚŽ
ƚŚĞƐƵƌĨĂĐĞŽĨƚŚĞƐĐĂŶ ?ĮŐƵƌĞ ? ? ?dŚŝƐŵŽĚĞůǁĂƐĐŽŵƉŽƐĞĚŽĨĐůĞĂŶ ?ǁĞůůŽƌŐĂŶŝƐĞĚŐĞŽŵĞƚƌǇŝŶŽƌĚĞƌƚŽƉƌŽĚƵĐĞĂŶĞĸĐŝĞŶƚĂŶĚ
ƐƵĐĐĞƐƐĨƵů ?ƉƌŝŶƚ ?
ƚŚŝĐŬŶĞƐƐŽĨ ?ĐŵǁĂƐƚŚĞŶĂĚĚĞĚƚŽƚŚĞŵŽĚĞůďǇĂƉƉůǇŝŶŐĂƐŽůŝĚŝĨǇŵŽĚŝĮĞƌ ?ĮŐƵƌĞ ? ? ?dŚĞƐŽůŝĚŝĨǇŵŽĚŝĮĞƌĂůůŽǁƐƚŚĞƵƐĞƌƚŽ
ĚĞĮŶĞĂƚŚŝĐŬŶĞƐƐŝŶŵŝůůŝŵĞƚƌĞƐƚŽƚŚĞƐƵƌĨĂĐĞŵĞƐŚ ?
dŚĞŵŽĚĞůǁĂƐƚŚĞŶĞǆƉŽƌƚĞĚĂƐĂŶƐƚůĮůĞ ?^dĞƌĞŽ>ŝƚŚŽŐƌĂƉŚǇ ?ĞŶƐƵƌŝŶŐƚŚĂƚƚŚĞƐĐĂůĞǁĂƐ ? P ?ĂŶĚƚŚĞŶƐĞŶƚĨŽƌƉƌŝŶƟŶŐ ?
tŚĞŶƉƌŝŶƟŶŐƚŚĞŵŽĚĞůŝƚǁĂƐŶĞĐĞƐƐĂƌǇƚŽŝŶĐůƵĚĞƐƵƉƉŽƌƚƐƚƌƵĐƚƵƌĞƐŝŶŽƌĚĞƌƚŽƐƵƐƉĞŶĚƚŚĞŵŽĚĞůĂƐŝƚǁĂƐďĞŝŶŐƉƌŝŶƚĞĚ ?dŚĞ
ƐƵƉƉŽƌƚƐƚƌƵĐƚƵƌĞƐǁĞƌĞůĞŌŝŶƉůĂĐĞĂůŽŶŐǁŝƚŚĂĚĚŝƟŽŶĂůĐǇůŝŶĚƌŝĐĂůĐŽůƵŵŶƐŝŶŽƌĚĞƌƚŽŝŶĐƌĞĂƐĞƚŚĞƐƚƌĞŶŐƚŚŽĨƚŚĞŵŽĚĞů ?
ZĞƐƵůƚƐ
dŚĞƉĂƟĞŶƚ ?ƐĂƉƉŽŝŶƚŵĞŶƚůĂƐƚĞĚĂƉƉƌŽǆŝŵĂƚĞůǇ ?ŵŝŶƵƚĞƐŝŶĐůƵĚŝŶŐƟŵĞƚĂŬĞŶƚŽǀĞƌŝĨǇƚŚĞƐĐĂŶ ?dŚƌĞĞƉƌŽƚŽƚǇƉĞŵŽĚĞůƐǁĞƌĞ
ƉƌŝŶƚĞĚŝŶ ?ƵƐŝŶŐĂŶhůƟŵĂŬĞƌ ? ?
dŚĞĮƌƐƚƉƌŽƚŽƚǇƉĞŵŽĚĞůǁĂƐƐĞŶƚƚŽƚŚĞƌĂĚŝŽƚŚĞƌĂƉǇĚĞƉĂƌƚŵĞŶƚǁŚĞƌĞƚŚĞǇĂƩĞŵƉƚĞĚƚŽŚĂŵŵĞƌŽƵƚƚŚĞůĞĂĚŵĂƐŬƵƐŝŶŐƚŚĞ
ƉƌŝŶƚĂƐĂďĂƐĞŐƵŝĚĞ ?tĞĂŬŶĞƐƐĞƐŝŶƚŚĞƐƵƉƉŽƌƚƐƚƌƵĐƚƵƌĞƐŽĨƚŚĞŝŶŝƟĂůƉƌŽƚŽƚǇƉĞ ?ǀĞƌƐŝŽŶ ? ?ĐĂƵƐĞĚƚŚĞŵŽĚĞůƚŽĨĂŝůǁŚĞŶƚŚĞ
ƐŚĞĞƚŽĨůĞĂĚǁĂƐŚĂŵŵĞƌĞĚŽŶƚŽƚŚĞƐƵƌĨĂĐĞ ?ŵĂŬŝŶŐŝƚĚŝĸĐƵůƚĨŽƌƚŚĞŵĂƐŬƚŽďĞĐŽŵƉůĞƚĞĚĂĐĐƵƌĂƚĞůǇ ?ĮŐƵƌĞ ? ? ? ĚĚŝƟŽŶĂůůǇ
ƚŚĞĚŝŐŝƚĂůƐĐĂŶĚŝƉƉĞĚƐůŝŐŚƚůǇŽǀĞƌƚŚĞĞǇĞƐĐƌĞĂƟŶŐĂƐŵĂůůŝŶǁĂƌĚƉƌŽƚƌƵƐŝŽŶƌĞƐƵůƟŶŐŝŶĂŶƵŶĐŽŵĨŽƌƚĂďůĞĮƚ ?dŚŝƐǁĂƐĚƵĞ
ƚŽƚŚĞƉĂƟĞŶƚ ?ƐĞǇĞƐďĞŝŶŐŽƉĞŶĚƵƌŝŶŐƚŚĞƐĐĂŶ ?ƚŚĞƌĞĨŽƌĞƚŚĞƐĐĂŶǁĂƐƌĞƉĞĂƚĞĚǁŝƚŚƚŚĞƉĂƟĞŶƚ ?ƐĞǇĞƐĐůŽƐĞĚ ? ĮŐƵƌĞ ? ? ? ?dŚĞ
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Figure 1
Thermoplastic sheet being applied to the patients 
face
Figure 2
Plaster is used to hold the 
thermoplastic in place during the 
hammering process
Figure 3
The inal lead treatment mask
Figure 4
The laser scan imported into blender.
Figure 5
The face isolated by deleting any unwanted geometry.
Figure 6
The model in edit mode revealing the unorganised geometry unsuitable for 
3D printing.
Figure 7
The purple model with clean well organised geometry created by 
‘snapping’ to the surface of the original model. 
Figure 8
A solidify modiier applied to the purple model in order to deine a thickness of 10mm.
Figure 9
Prototype model 1, 3D print.
Figure 10
The underlying supporting material
&ŝŐƵƌĞ ? ?
dŚĞůĞĂĚŵĂƐŬĂůŽŶŐƐŝĚĞƚŚĞĮƌƐƚ ?ƉƌŝŶƚ
&ŝŐƵƌĞ ? ?
dŚĞůĞĂĚŵĂƐŬĮƩĞĚŽŶƚŽƚŚĞ ?ƉƌŝŶƚ
&ŝŐƵƌĞ ? ?
Fractured support structures
&ŝŐƵƌĞ ? ?
Prototype model 2 - dŚĞŽƵƚĞƌƌŝŵŽĨƚŚĞŵŽĚĞůǁĂƐĞǆƚƌƵĚĞĚƚŽĐƌĞĂƚĞĂŇĂƚƐƵƌĨĂĐĞĂŶĚĨŽƌĂĚĚĞĚƐƚƌƵĐƚƵƌĂůƐƚƌĞŶŐƚŚa ?Ŷ
indented areabǁĂƐĂĚĚĞĚƚŽŝŶĚŝĐĂƚĞǁŚĞƌĞƚŚĞĞǆƉŽƐĞĚƚƌĞĂƚŵĞŶƚĂƌĞĂǁŝůůďĞŽŶƚŚĞůĞĂĚŵĂƐŬ ?
ba
&ŝŐƵƌĞ ? ?
Prototype model 3 - dŚĞǁĂůůƚŚŝĐŬŶĞƐƐǁĂƐĚŽƵďůĞĚƚŽ ?ĐŵaĂŶĚƚŚŝĐŬĐǇůŝŶĚƌŝĐĂůĐŽůƵŵŶƐǁĞƌĞĂĚĚĞĚĨŽƌĂĚĚŝƟŽŶĂůƐƚƌĞŶŐƚŚ ?b
a
b
&ŝŐƵƌĞ ? ?
Prototype model 3 -  ?ƉƌŝŶƚƵƐĞĚƚŽĐƌĞĂƚĞĂƐƵĐĐĞƐƐĨƵůƌĂĚŝŽƚŚĞƌĂƉǇƚƌĞĂŵĞŶƚŵĂƐŬ ?
